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can speed up things according to its
needs. * When you have just eaten a
meal, for instance, there is a great
bustle to supply digestive juices, and to
supply fuel material for the organs
which have to manufacture the juices
and for the organs which have to churn
up the digesting food. When you are
running, much fuel has to be used up,
so that a great deal of oxygen is needed ;
you must breathe quickly and deeply,
and your heart must hurry up the
circulation to the lungs. When you
are asleep, on the other hand, both
your breathing and your heart-beats
slow down very much.

It is almost impossible to compare
the blood with anything else in the
world. In some ways it is like the
water of a whole network of inland
rivers and canals and streams, flowing
past or through factories, carrying large
loads of all sorts of things to these
factories and taking away their waste ;
carrying messengers and troops and
workmen ; in fact, making possible the
whole business of carrying on life ; but
even this does not give anything like a
complete picture of all that the blood
does.

Why You Breathe.

Respiration is the breathing in of air
into our chests and the breathing of it
out again.

The air is composed almost entirely
of two gases. About one-fifth is oxy-
gen, which is a very live sort of gas ; of
course, a gas cannot itself be alive, but
oxygen strikes us as being a very active
sort of gas because of what it does. If
you plunge a glowing splinter of wood
into a jar of oxygen it at once kindles
into flame and burns brightly; if you
plunge a thin, red-hot iron wire into
oxygen it sparkles, splutters and burns
like a firework. It is this gas which
your tiny muscle cells must have so that
they can burn up fuel material to make
energy or power-to-work. Most of the
other part of the air is a dead sort of
gas which just thins out or dilutes the

oxygen ; for if we took too much
oxygen, everything in the body would
go on much too rapidly, and we should
wear out too soon.
When fuel material of any sort burns,
it combines or joins up with the
oxygen; and the fuel and the oxygen
together become another sort of gas,
which is called " carbon dioxide " ; (this
is sometimes written C02 for short).
It is this gas which we compared to the
exhaust gas of a motor engine, when
we were talking about the working
of the tiny muscle cell. You will
remember that the red cell gave up
oxygen to the muscle cell and took
away the " exhaust gas," which we can
now call carbon dioxide.
How the Red Cells Work.
We must now sec how the red cell
gets rid of the carbon dioxide and takes
in a fresh supply of oxygen ; for this
is the whole aim and object of respira-
tion, and the exchange must be carried
on continuously or you will cease to live.
When you " breathe in," you take
in air through your nose. You can
breathe through your mouth ; but this
is unwise, because in your nose the air
is warmed and moistened and the germs
and dust are trapped. The air passes
into a great pipe, which divides into
two pipes, one of which goes to the right
lung and the other to the left lung.
These pipes divide up into smaller and
smaller pipes, very much as the blood-
vessels do; but, instead of becoming
capillaries finally they end in tiny air-
sacs.
The lungs are sometimes said to be
like sponges; but they are much
more like thick bushes with very tiny
leaves, with pipes instead of stems, and
air-sacs intead of leaves. If all these
air-sacs could be spread out quite flat
they would cover the floor of a small
hall about 10 yards long and 10 yards
wide; as they are all packed inside
your chest it is plain that the walls of
. the air-sacs are extremely thin.
You will remember that the heart